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AnuSTORM (‘NeUtrinos from STORed Muons') is a facility
based on a lovenergy muon decay ring.

ACan use existing proton driver (/i %t CERN)

A Conventional pion production and capture (horn)
A Quadrupole piortransport channel to decay ring

A Direct injection opionsinto the decay ring to form circulating
muon beam subsequently used as a source of neutrinos w/o a
Kicker

Alnitially proposed at FNAL, now working towards the
conceptual design for CERN
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Motivation

NuSTORNMaclility will:

A Servethe future long and shortbaseline neutrineoscillation
programmes by providingefinitive measurementsf neutrino and
anti-neutrino scattering crossections with percentevelprecision
(for both electron and muon flavours);

A Providea probe that is 100% polarised and sensitive to isospin to
allow incisive studies afuclear dynamicand collective effects in
nuclei;

A Deliverthe capability to extend the search for light sterile neutrinos
beyond the sensitivities thawill be provided by the FNAL Short
Baseline Neutrino (SBN) programme; and

A Createan essential test facility for the development of muon
accelerators to serve as the basisaahultiTeViepton-antilepton
collider and a Neutrino Factory.
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NUSTORMt CERN

London

A Extractlon from SPS through eX|st|ng tunnel
A Siting of storage ring:
i1 ff2638 YSI adzNB Bsordifa EAA Q¢
Preserves steril@eutrino search option
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Conceptual layout

Target + horn (1% phase) / Collimation and upstream Downstream diagnostics ‘

International superconducting solenoid (2! phase) - diagnostics area: 104 m area 5x4m g
Jhvoncati e -L—,—.L %’c
Momentum selIhicane 10x4m  Gooling area: 5064 OSS /.
o %n/
MUC Demonstrator. ) o - ‘
= The Fadllity is flexible enough to accommodate other
experiments.
= nuSTORMand potentially ENUBET could be branched from
the MUC Demonstrator Facility. ENUBET
* The sametargel conplex vwid be usedprofing fomits N
shielding and general target systems infrastructure, utilities, NUSTORM
and accesses.

= The double deflection of the beamline could reduce
radiation streaming towards the NUSTORM ring.

= Synergies between experiments would reduce costs on both
sides.
Is the 26 GeV/c beam from the PS appropriate for these two

iments? iig :I;
@@ experi ‘
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Cross sectioprogramme variableenergy range

A Guidance from:

)
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i Models: i3 i
A Region of overlap e | [ 2ozt
0.5t 8 GeV foe- e E
I DUNE/HypeK far detector |4 S ot
spectra: VL e |3
A 0.3t 6 GeV o
A Cross sections depend on: :
i QQandW:
A Assume (or specify) a detector g
capable of: ) £ 10
i Measuring exclusive final states 2 s
i Reconstructing? andW econemcios ey 0o P M Reconstructed Energy ™ (GeW)
A THE, < 6 GeV

A So, stored muon energy range: 1 <Em< o GeV
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Storage ring designs

ACh5h RSaA3dy O6SEIFYLI SY ! & [ AdzQa
I Separatefunction magnets
i Relative momentum acceptanee9%
I Large, natural chromaticity, some losses induced by resonances
|

Zero dispersion in the injection/production straight
A Good efficiency of muon storage and neutrino production

A Full FFA (Fixed Field Alternating gradient) design
:
|
|

Combined function magnets
Relative momentum acceptanee16% or more
Zero chromaticity, no resonance crossing

Small dispersion anstalopeangle in thehe injection/production straight
A Reduced efficiency of muon storage and some effects on the neutrino spectrum

A Hybrld design

Combined function magnets in the arcs and in the return straight, quads imjgtion/production
straight

i Relative momentum acceptanee16%
i Relatively small chromaticity originating from the injection/production straight

A Tune spread between integer and half integer lines
A Some extra correction possible

I Zero dispersion in the injection/production straight
A Good efficiency of muon storage and neutrino production
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Hybrid design assumptions

A Long straight sections kept at 180m (as in FNAL desig|

A Arc modified to accommodate higher momentum (up tc
6.5 GeV/c orbit)

A Dispersion in the arcs is kept smaller to reduce the
magnet aperture

A FFA parts (both arcs and straight FFA) were made with
fully transparent optics (both phase advances modulo

A For the quad production the solution made of regular
cells is selected

A Extra matching sections added in the straight FFA part
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Hybrid design  acuwinwo
matching sections,
Straight FFA Production straight, quads FFA magnets
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SC magnets in the arcs

NC magnets in the straights
Several types of the lattice
cells combined

Injection in the dedicated
straight at the end of the arc
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